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(57) Abstract: 





PROBLEM TO BE SOLVED: To 
restrain stationary pattern noises 
caused by charge emitted from the 
defects of an interface between an 
element isolating insulation film and 
a semiconductor layer, restraining 
light generating charge from being 
injected into the surface defects of 
a semiconductor layer. 

SOLUTION: A solid-state image 
pick-up element is equipped with a 
photo- detecting diode 111, and a 
light signal detecting insulated gate 
field effect transistor 1 1 2 located 
adjacent to the diode 1 1 1 . A carrier 
pocket 25 is provided inside a 
second well region 15b t an element 
isolating insulating film 14 is formed 
so as to isolate the adjacent unit 
pixels 101 from each other, and an 
opposite conductivity-type element 
isolating region 13 which isolates 
certain conductivity- type second 
semiconductor layers 12 and 32 is 
formed so as to reach first 
semiconductor layers 11 and 31 
containing the undersurface of the 
insulating film 14. 



112 



ill 



Cb) 



23 



|, *rH 1 




V n+ J i 



33 15b 13c "25 M6a\ 32 

16b 25 



V 7 i \ 



UK* 







Si 

y 




f 









T 





1 ^ 











COPYRIGHT: (C)2001,JPO 



(19) B#H#fFJT (J P) 



02) & m & it ^ m ^) 



(ll)ifctfttilB&W#«f 
#^2001-168310 
(P2001- 16831 OA) 

(43) B ¥f&13¥ 6 /! 22 B (2001. 6. 22) 



(51) IntCl.' 
H0 1L 27/146 
H 0 4 N 5/335 



F I 

H0 4N 5/335 
H 0 1 L 27/14 



7-n-r(##) 

U 4M1 1 8 
E 5C024 
A 



sm& * mjmomi ol (£ n s) 



(2omis#^ 


%fW¥\ 1-351987 


(7D mm a 


593102345 










(22)ffigJB 


5p^ll^l2^ 10 B (1999. 12. 10) 




♦W?/ll«l«RlWidbEC«T«S3 -17- 6 








H#EB AST 








«*JH*«RiW6ifcK«N«R 3 TB17#6 














(74)«SA 


100091672 














F^-A(# 


#) 4M118 AA05 AB01 BA14 CA04 FA06 








fKM fAVaj fA34 fAOU bBU3 








GB07 GB11 








5C024 AA01 BA01 CA06 FA01 GA01 








GA31 GA42 HA10 JA04 



(54) mwozm &mmm : ?jg(Xfffim»mt 



(57) 

Ki l l fclWi-6*«»l(lfflfflOlft»^— hStl?«) 
"t\ S20l)i/«1 5 bftgfll^-t II h 2 

4 iv ^ofg^Sf Ife&ffll 1 4 

i-4J:pK-W*S©3B2©^*«cJil 2£# 

a. 



ill 



(b) 



24 



qzj~zo 21 




33 15b 15c !25 16a\ 32 
_j 16b 25 
E 



11 as 



ft 



(2) 



2001-168310 



1 ] KXr/«$3t^>f Kfc 

1 (D**#i±^-«Si^I 2 W^ftl t , 0Eft2 
fg r> 3iyi/^tgc(^*S fc MIES 2 (O^WtfH coSt Jf S 

®Sci:. Buffi i>^/u-««<o*Ji^»rit*ix*:— 

ftufsm 1 o^wfleji*-cart-a ± 51- uses? 2 <d¥** 

2 ] ItETWMMtXSttG K W 

r i *r««i:i-SHI#3l 1 Ett^BfMJSflfe*^ 
[§t#3g 3 ] ME**^ H»*>IS 1 co^*|#Ji 

mmmmv- hmmm^ v^^v^tu^ 1 

^ * as com 2 temiE— mnmffitiiifr e> * 

5 d t Sr^at i"SS»*« 1 Xtt 2 E*^>Hfr*** 

[ft*«4] wEi«»«a3&»#»**nfcy-^« 

i£<DiSi22te. BuE Vffl^^bHuEy— ^^^cJ-^ 

{RHT*fc5 ^ t Sr*t»i: i-SBt** 1 75^ 3 COfpfiX^-^ 
E<£<OB#«{fe5ji^o 
[ff*^5] ffiE«»3S»Jira:^**>Mfi;frft£« 



i-S»*3S 1 75^ 5 lcE«WHfMMfc#*- Q ' 
I HI** 7] «rElft»y- hSi#aih7y^^ 

t«SKW> (LDD) *jS«:#U {&S^<OituE 

5 r t 1 7^ 6 <oWi^-^E«<o 

[»**8] ■ «[ElftJ*^- hffl***i* Y=7i/V'*$ 

oy-^ffi^^iii^^JRStb-r y-^^^o 
[Bf*3K l 0] fuEy-^^^ny[H3^(Dy-^ai^ 

9 E*o@ffanft*^ 0 

l l ] f** 3 ! 1M10 ofpItt^-t-E^^ 
[0 0 0 1 ] 

10 0 0 2] 

[^*O^Wf] CCDl^^-^tyf^MOSl^^ 
— v^-fe > ih Tfe £ + CO y — i?± > V 

tv^^«), /<^-vco»^{bS^coii^^f*v>, «t 

efiaoTMT*#S tV>5*i^Sr^UT. MOS 
[0 0 0 3] (DiOfi. i^J:5 4MOSl>f^-^t 
i-K3 11 t^tff^aifflMO S F7V^^ 3 12 

uti-sfc*. m*ftmmm<o*mi*m 2 1 2±^*^-» 

MOS h9^^*Sr«5 J:5lwig3ttBt2 2 3d5jg*S 
ii*^2 2 3^ttg3t^-<*- K3 1 lcOg3tS5± 

[00 0 4] tt*5. Or— K 3 1 1 1 3t(8*» ffl 
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fflMO S h7>^^ 3 1 2©MI*:fcfcot#i| 
W12 1 2<oJtJIl-£^MiI*fJc2 l 5 ^J&£*vTi^ 
3o MO S h7V^^ 3 1 2gI5#<£>*^>'MH$6 2 1 5 
ft\Ztey — xmi$,2 16iKM >^*2 1 7 a t 
riS£*VtV^ 0 **^>f*- K3 1 

/HSMR2 1 5*atiltt, KM>««217at«Kt 

[0005] y^n«2 i 6iciiy'-^Hi2 20^ 

S^^H, -^m§2^«2 1 7, HP*>K^>f^««2 1 JO 
7 a KttKWf 2 2 2j&Stt«*;h/ri*5 0 £ <b 

td N y-7«« 2 1 6 i: K U>f 2 17a ©B©f 

**/HH«2 1 5 c±^y- MfelUK2 1 8^1T^ 
— h««2 1 9 3&S»J***tTV^5. y-^i«2 16<7) 
iStftfcot, J|2 1 5rt^tt*^#^ix h 

(^rt!17^5'M 2 2 5#t9!tt&:h/C *5 9 . - - 

MOS h7^^^3 1 2<OHffiSr^{kS^So 
[0 0 0 6] r (DMO SS-Y y - i/ir > tO-S<7)|l]^ 

iSTy Y 2 2 5{c«5**^jE7LSrlfc-aiS*S. 
[0 0 0 7] 

[»M*«HfcbJ:5i:i-6«IMi] tr^>T% _hfBMO S 
^-^irViHC&^TJS, St^Rt S&^SI 2 1 4 t 

2 i 2 t^ifffi^f^RSdSii: j ?»-r< s 

■b<OjEattSS:fbUfcn®^»*«2 1 2lrlTpi 
^5/ h 2 2 5Jc«as^]E7LttH^> - ^ — >-*t»^* 

[0008] JiK«smfl?^raHAfc**-c 

[0 0 0 9] 

■C, 12 ( a ) iZTF-fX o SJfc^W t-Kllii 
-MS#Mh7^^^ (MOSF7>^?) 1 
l 0 i*»«i-SJ:9^**»Htlfe»«i 4dS««S 50 
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^iJUfcJil l&t>*3 l^Tlt^J:^^2(0^1 
l 2 «r4Mt-t*R»»«ffl©*-T-»P»«*l 3*s*j*S 
ixTi^r LTV^o 
[0010] 3*:, >F^6fe^« l 7X1* KW l 
7 b asS^iMBW* i 3<d&< *-cie*e1"5 i 5 
Six. SS^IfcfflWi 3 0iS<-C^*fi*«*l 7XBK 
W >-f»*Sl 7 b t^gcLT KM 1/WM2 2t>mj££ 
i^TV^-5w tSr^tat ttv^^o tt*s, *3t^*— K 
1 l l t*«»«Ui^<oil6»y-hfa«*a*N7^^ 
(MOSF7y^^) ii2ittttIl:S«lfc 
*^/M!g« 15a, 15b UUB/S^it. **tHfl!M 

os h7>^^ i i 2<oy— *w&<om%l%<DV^fr 

[0 0 11] -Jttfc, tftlWK i: ^ W«cJB 4: » JMH fc tttp 
X^^RKIfittR l 4 tflKBft (LO 

COS (LOCal Oxidation of Silicon) ) «fc 0 S 

Pfefc£C*t\i KWy««17a, 17bi:l^« 
teftfit i 4 ** W»i-.a J: 5 K u-f V'ffi* l 7 

a, nb^SStliKM yffi«17a, l7b(Op 

n mitmifamfrmw t m lt*> 9 s k m 1 1 

a. 1 7 b**fe«*WlCjE3»6ffla» + K*ffi*Wtt*4 
& s frr>$&i<D*mftMl IRXI3 1 ±-eigi"* 

& 2 a>¥3n*« 1 2 *r»pii-rsR»ai«ffl«)»*»iii« 

a»R|Hi5V>t nS© K K l 7 a , l 7bCE 

omS^fP*PLfci:#^s pSW^xyl/giai5a, 1 
5 bi^W^pg^&E 1 l *»fci£j6*SffiaJltt:*^$M* 

h (^^yr^y M 2 5^(7)iai:J:5i^^ 
[0 0 12] 4fc, KM^Wl 7 b^O, ^o* 

I|3*>, K v^;® 2 2 t ^T-^Sti^ 1 3 ^jfiv^co 
X\ 115 (b) (Di7l:, KM>t(l2 2^bI^ 

a. 1 7 bOffiaJ-cy-^Sift^^Cfci: Ut !l — ^ 
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m*$il 5 a. 15 b<Djj, fi£oT*— /Utflry h 2 5 (O 
[0013] rtt^J; 9 > ^ISfeKjgB-TSfl;^*-- A* 

t, «D)nf bin m&t/VflHdi no v ^-r i±, KM^ii 

*o*i:43«*r**it'&K:»Ri i«fc*tu xi/^ h 

[ooi4] *^ik««cJi*-, m+frmmmft 

«t 9 4ffffi^BS^fiBt-6tffif©x unci <5r 5/ 

#5o 

[0015] 

a^ttCffSMOSl^f^- i^-fe^*0*ffiiB*rt^ 
*5»5*f W7!> H:o^r*t¥fflHt?fc5. 01 
tc^i-j: 5^. ffilli o a*^*— Ki 

1 1 t*«*«HifflMOS i i 2 

LTtttb^Tt^o MO S h ^^v^^ 1 1 2 £ L 
T. <£SS KM >-«5S (LDDftiS) ^tt5nft 
^;UMO S (nMOS) fefflV^TV^, 
[0016] Ctt^S**^ 3d"— Kill ^MO SF7 

1 O^/Mpig 15ai:l2 CO ^^yU^Migc 15b 

£*K ^tLtXT) $^J\sW$L 1 5 a N 15b HIlMuM 

£*LTV>5 0 S3t^^-Kl 1 1 (£>g|$#<£>J& 1 

J&LTV^o MO S h 7 1 1 2(D$$ft<DWi2<D 

15b Y£^<DW$L 15b ^W-^-i-^^^^^ 
* X o X ^ */u<D R8 fflmEE Sr ^ffc £ it 5 r t & X 

[0 0 17] MOS h7>^^ 1 1 2 <Dm>tttei&m£ 
KM> (LDD) «i££r^LTV^ 0 KMy«*Sl 
7 a. 1 7 b«!l >4rft<D#— MSl 9 0>*JB»SrS 

v^y- MSI 9<OrtJiKH**L£ J: 
ixT^^c (SMSO K M 1 7 a LT®§ 

k m ^mi$, i 7 a t £^*e&>»ff &*rt-a 

Sft^V:*— Kl l l«»i8l 7 3&5^$^tt> 
a o fiP^, 1 7 £ &m&<D K M 1 7 
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a ^^Sl/MC^L/c^lSLU ? ^2^e7^yl.^i 5 

a , i5b (omm\z±iift(Dm%L&fri>*z>± ? ^— 

«KWv««i 7 al:8«tSJ:5l:3y?^ hit i: 

tT(Di5gg(D KM >®«1 7 bJ&S^/£$;h/0*5 0 
[0 0 18] £ <bt-. CWMOS^^-^tyf^^ 

- h®^l 9T<om2(D^^JVm^l 5 brtT'feoT, 
70 y — *«Kl 6 a OJBaUfBfcl, y-^«l 6 a, 16 
b£&9ffltp<fc 5l^/££ivri^ 0 KM^l 7 
a. l 7b(j:ijgft(D^y^^ Ml 7b^ilTKi/ 
(VDD) (XttKMV'W) 2 2<b 

saastu y-Mii9(aE*iftf (vsca 

N) ««»2 1l:««Sh 1 V^«iSl6a, 16b 
ttieffiSi^ hM 1 6 b SriiUTSiSttS^» (X 

[0 0 19] ftft^-Y Kill <£>§3teS&2 4 

aOHIB-«EmJBIIB-»ffl*IB («D»ffc) • ^^5J: 
[0 0 2 0] Sai«P B T (tDfflft:) T*^. *^^®??r (* 

Ub^KM 17a. 17b ^<5r— h mWz 1 9 

tC^J+ 5 VfiJLJi, il^7 — 8 VSSOIE(^iSmffi^Pn*P 

[0 0 2 1 ] *a«BM-Ctt, 3tfla*t»-«t 9 V 

<D^3i/Uffllgc 15a, 15 b ft^fb^T^ y 
^5'h2 5Hl8$« e KM>ft«17a, 17b 
(C/L-?:+ 2 — 3 VOIECDSil^fP*D-rS^ t fctC, 
MSl 9 CMO S F7>^^ 1 1 2 . y h^-^iyt 

[0022] ggtB^ra-ctt. ^tyr*>-> b2 5\ZW 

O S h7>^^ 1 1 2#fifPtttt'C»ft^a J: ^i^. 
KM^flijtl 7a % 1 7bHM+2-3V(^E(7)i 
ffi*HWPi"Si:i:t^. Mil 9(c/L^+ 2-3 

[0 0 2 3] »ctc. *«MOHJ£OJgffiJw«-5MOSS! 

>f ^ - v?-t * mm * mm m * m ^ x mm -t 

so 5o 12 (a) it m\(DA- AWk\^mommm\^?k 
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y-<Dy*s<4 ^*igtdov>T^i-»rElllT**>5o HI 2 
(b) te, ^2»#fiffi*ffi(c»5^x>->^/KOfii^Sr 

[0 0 2 4] Hl3^IiIlC0B-Bi|^fe v 9lSf®li]T*fc 
0. H4ttl8l^C-caiHc»5WffiHT*>5. El 5 

(a) ttX^4MMtt l 3©ifi#o»»«aBH-C*>0, 
IQH (b) fiKW v«ffifc:jE<D«JE&^ttLfcfc*^ 

:7T*fc&o 

[0 0 2 5] El 2 ( a ) IC*-*- ± 5 f-> ^Sfc^iS* 1 X 
1 0 18 cm _3 tJll(Opiv/D a^bftSJSl l_bt- 
^tt»»«l X 1 0 l5 cm" 3 M(Opii/y rn^^znt 0 

M) 3 1 *Mt6. C^xfc 8 ^^v'^;Ul3 1^* 
^-Y^"— Kill fcjte«#tfctH/flMOS h7^^ l 
i 2 i «r$triftfi«* i 0 l StiTV* a. * 

IT, #*ffiH*iOlS:»«tSJ:5^ KS"r^¥ 

&ilf^ 1 0 1 m<D=r. \fd?$ri/^j\sM 3 1 Sffitd. 1R» 
{b (LOCOS) l:±9 7-f-^KttiB (*^£1«t*& 
»K) 14^^tttV^ e S&fcl, (115 (a) 

l_h3Hc. xt^^v/t/H3 li:7^-/vKi!6iRl 

[0 0 2 6 ] m^. ^%y^^r— Kill of^(-ov> 
TH12 (a) &t*[K!3 JdJ; «9Mf6 0 St**'-*;*— H 

1 1 1 hi, xt^^ri/t^l 3 1 rtT'fcotlffi 1 1 \Z 

^^^g^ttfcpM^^l <D$ 5 a £ % fgl CO 

^ai/MK^c 15a 0*id>5)nl!>x;l/S 1 2C0*gtC 

sossi if4i*^^Ki i i &<DRttmm,m<D 

[0 0 2 7] ^F^fem^c 1 7 tt. KW> ( L D 

D) «a£«r#+*#«-*#ttifflMOS h7V^*# 1 1 

2 <Oig;2t^CO K W >ffi«E 17a <b3£SE-t 5 ± 9 
f&ZthXte*). {&m&<D KM>I«1 7 a irteBfHC 

[0 0 2 8] U=fc. ±IERWLfc*a»HB^*5V^T. >F 

«e» a« i 7 ml k w vmseyssi 2 2 k:&r s je 
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^KDv^sum&i 5 a kK>9tnmt>*h&2.m&9u <o 

$zn;l^j$, 1 5 a ^Mcj£/^ 9 . n M * oc/Ujf l 2 JC it 
t5o StSl 1 t n§2*IiAJi3 2 tOftffi^t, 

£SJia s n§!S&Ji 3 2S^^±Wnl!>x;Ui l 2 
«9 > jg i ay $zl;UW$L 15a ^aSi"So 
[0 0 2 9] fSl W^jUfcigLl 5 aMnill 2/ 

J0 (DV=^Jl>m*$.l 5art^ nil 12/32 ^T*3t^«t 9 

*L<b<E>®«l 5 a^n^jf 1 2/3 2rtl:t^5±5 
f:45 0 rtl^^Scl Sa^nSIl 2/3 2fiMO 
S h7>"^^ 1 1 2<Dff— hW& 15b irSRj&SoT^ 
£*i£>, ^fe^iOMttril^^^^MOS h7 

i i 2 <Dmmmj±^mm<Dmffi t lt^i-zb 

5 aMnll 12/3 2^*j6S#te J: S U T3££ 
20 [0 0 3 0] ^<DX 5 nSSaS328rtf5^ 
-*U-«fc 5, Kl 1 ltdJtSrflB 

<fci^g:ft«B£fc5o -LiB^g^y-l' K 1 1 1 

^i3v^Ttt^^«»^B*^l 7coTi-^t^j:s :3 r^y 

««ASE«SixTv>stv^5^-c % a**^ K 1 l 

[0 0 3 1 ] 5t« ^-ttliffiMO SF7 > v^^ ^ 1 

I 2 (DMmzo\, 2 (a) 2&U 5 l2l.4^«t!9BiW"t- 

5 0 MOS Y^ls^^Z 1 1 2ffl555-tt, T^feMl^s P 

t7^r'>t^i3lh rco^b°^=3ei/-t^ii3 l rttc 

^^ttfc, pM^iAS ^wmnm<nmhm) 33a 

t^CCOpMS3^^3 SCOiEJiOn^^^-y^ 1 2 <t . n 
S^^iyuji 1 2ft\CM&£fttzpm(Dm2<D$^/l'm%L 
l5biSrtUV^ 0 pSolfil 1^:, pSSiAS 
« 3 3 ^-ati^fc'^^-v'-r/Wi 3 1 ^liMO S h7>^ 
# 1 1 2»<OS»»tI<0«l ^*i*IS:MU, n 

mv^^m i 2fii^c<— mm,%i(om2<D¥mfts*ffi 

^£L. P Ii^i3 3Sr«tf^e*^->ir^Jl3 1 tt* 
3<D*W*JiSr«*UTV>S 0 
[0 0 3 2] wOMOS h 7>y^^ 1 1 2fiy 
coy— Mil 9^^^nScO®^gcO 
l 7 asftSHtf J: 5*«itSr*i-«. nS©fi»S©Ku 
-t^-mmi 7 a liniO«»S8l 7 

5^ >Fttte««i 7o^{Bj«aa»^tt, 7 
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tftttu i 3av**»i«»»iii 4tc 

6 e S^g^ K W vfg«c 17bfiKM 2 2<D 

05 (a) ^-r £ 5 
yti 2 2 4>«ffi« 1 3 Rx$m*ft$mmm i 4 

©itt<"C, W«»I©KWy««i7bi:8«Lt 

[0 0 3 3] ^t, !)^«©y-Hil9CJ;ot 
IS*ix5 «fc 5^nS(Oy-^ffi«l 6 a N 16b« 

«i6bi:S«ttv^. y-ht«H9it KWv 

«H4fil 7 a iy-^ii|l 6 a<^rao^2^!?^^®W 
1 5 b±C^- hm&Ml 8 ^ITM^tlT^^o 
hftffil 9TOSS2tO?:^/MjB*£l 5 b«5*»dS^- 

»Altf^4^ K— ^JI l 5 c «r»j«LTV*3 0 
[0 0 3 4] *0^-Y^/U««^T^»2(0!?aiyu®«c 

16 a, l6b*Htf«t5^, p+ m<D**r V Ttftry 

ti:5ft*^««J: 0 tTffiiJ<^^2(Dr>^^^i 5 

[0 0 3 5] Jbf£U/cp+ y T#4rs> h25t 

KK^««17a % 17bW-f 

<D** V TatTv b 2 5^iH#>6:: t&X$Z> 0 HI 2 
(b) \zyt¥&£.&— /isti*** V TTfijry V 2 5 

9. MOS F7^^^1 1 2<DBffimffitf s 2Mfc-t~6o 

5 r t J: 9 ft o r ^ a* 5 0 

[0036] i:5t\ ±m^tc*^ VTcoffithnmiz 

*5V>T^. hill 9KiSv^JE£rEfWjnU -^tU- 
J:ot4i:5ffiaoT$2(Z)^^l 5 bldS 

il5c £g§2<7)^/Hi£J$l 5 b t<Dm^frb&3L 

m&n2<D$=z/i'm%Li 5 bicitasg. $fc, p^si* 

W^jls^ig, 15b (E>T<0 n^^^u® 1 2 JC/£^5 0 
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[0 0 3 7 ] fi£oT, hmffi 1 9 fcEpjDLfcWEU: 

bRtf^^^AHjUSl 5 b^TOni^x/vf i 2 
iJUbfcSo I2(7)^x;^l 5 b(DT<Dn 

I^x/l/fl 2 , ^OnS^xMi 20 

3 3—Offi£Ji©JE*5*IWIRSnS. tot, jftttiffl 
IHfc:*5l*TpS!SiiJl3 3 £ nSll^UJil 2 t^ff 

[0 0 3 8] BP*>, Mil 9*»6>0>«Ett£fcJS 

2<n$^;\s<mmi 5 blc^r^lift^c *v^|fc;Ux 
te\ m2<D$^/i>m®i 5 b^AStft^^v'ir/^b 

7*>7 h 2 5SI/I2^!)x;^i 5 brtl:f«S 

[0039] ±^mm<Dmm\zmzMosM'( t-v-t 

1 1 ±^*^»(t*»BI 1 4COT®£*a^ ^Onl!> 

^a-b 1 2 a J: 5 p m<Dm^mmm 1 3 ^ 

^HUcl 3<D#®T*±i:^lte^^^gfffi^i 3(cj:o 

[0 0 4 0] rtDfc^. 4B«^MIMXV*8WB»]k:^^ 
tni^KK^«17a, 1 7 b jE<£>^JE ^RliO 

loSSi i ^fo/E3ft s a3SS:Jitt*-T-i)-Hi««i 3(D^ 
«t 9 , ^te^g@*r^®^^^— ^#-Jr ^25 -COg 

[0041] s/c, 115 (a) ^Tjk-rx m*&m 
i&mwk i 4 T-#gt ^ i 3 <z>t&< k u>r >mm 

{^joV^Tn^cO Kl^-T >^^L1 7a, 17 b HIE^SJE 
SrPPJDUfci:#^pS^9^^ffl«l 5 a , 15b|c^ 
fipS^Sfii lift^nS^x/uli 2rt»cSSJi^i2: 
^19, id 5 (b) ic^ti^^^ry^t/^t^ 

60 MP*?. KK ySS2 2#*t>*«ttfc4!K 
StSl lXVJSttl 1 t8«tfc»^i*«i 3*s* 
tteSffilci^^,, KMylS2 2^t)i^f8S«i 

9. fcti*t»Btt»Bi 4©ifi«-ei«Rftl:J:S 

50 mm&m\z£?)xmi±cx*<DxmzMm£titzmffi 
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5 a, 1 5 b CO*. t£oT* — yu^/r > h 2 5 GD^tdte 

[0 0 4 2] :m:i9, JR^flifWSi 3 4*^11 
frj&try v 2 5 ^(Dwm^x^m^^^—^^^^ 

X *) -mmU-t* Z. t 5o E37§r#BSLT 

[0 0 4 3] 121 7 tc^-r ± 5 t-s :^MOSi^^-^ 

N) COSgibjfeSlBlK 1 0 (VDD) 
(omm^SM^ 1 0 3 #lB*tB#*ttikT?-ttf>fc&te:e 

[0 0 4 4 ] Sit*3!E«*«»» 21a, 21b te^E 20 
iS<f-§- (VSCAN) (OfESb^ffilHlSSl 0 2^b^fe 
i:-ofotTl^o #«it3fe3tflr#fltil!&l» 2 la, 2 
1 b fi^^fSllCffi-^^TO^©:®* 10 1 ftGDMO S h 
7 1 1 2<Dtf— M£««£;h/r^a. K 

W>mi£flb»» (VDD«») 22a, 22bliK 
L/>fylE (VDD) (OiBibjfeSlHlK 1 0 3^btT©^ 

-ofottv^. # Ki^vWEGWM* (VDDM 
j») 2 2 a, 2 2 b li, fT*^ICt^tTO*fi®i 1 
0 1 rt<7>3tff #SlfflfflMO Sh7 * 1 1 2 <D K W 

[0 0 4 5] *fc, ^R45iiffl*»2 0a, 2 

0 b #Bm <b*LT, #Si£fcB;fc*S 2 0a, 20b tt?U*- 
fn]^M^^:TcD^&ilj* 1 0 1 rt^MOS h^Vv^^ 

1 i 2oy— ^^^n-PixSfitS^Tt^So n 

mzMteZ*-! V^k ITOMO SF7 10 5 

a , 10 5b j&S|Stt ibtlXio *) s ^lEHI^S 20a, 

2 0b tt^MO Sh7 105a, 1 0 5 b tf> K 
U-f > (itttmft-S-A**^) 2 8a, 29aCl of 
ojK«*tbTV^So ^^>fl05a, 105b^ 

— h (TK^^Sm-^A^ffi^) 2 8b, 2 9btt*¥* 40 
(H S CAN) 0!>Bn^3lEElK l 0 4i:«**n 

[0 0 4 6] ^7fl05a, 1 0 5 b <£> y 

-* (*«IB«*Ul*fig-T-) 2 8c, 29c 
SSSilS (^^(e3SS) l 0 6 Srii LTRIfelS -g-ffi^idg^ 1 
OT^g^^ixTl^o BP^>. #WiI^10 1^M 
OS h7>y^^ 1 1 2 — ^f^^mSE^l 0 6 leg 

®**ffi(Oy-^7^D!7[H]K4:Jg^LTV> 
6o fitoT, #MOS h7>y^^ 1 i 2 toy— h-y 
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^tbfc«mSSJ5l 1 0 6 X <0&7££tlZ>o 

[0 0 4 7] (VSCAN) &l>*zk¥j£S 

ft* (HSCAN) 9 . #^4I^(OMOS 

h7>^^^ l l 2SrK»Ur*^A»J:«cJt«Lfc» 
fed* (Vout ) j&stt*HJ£ft6o H8te N *«Wtc« 

ff*<E>^*< ^ + — hSr^-fc P^tf>!g 1MI2 

h7>v^* 1 1 2^nMOSO»^l:Ifflf5 0 
[0 0 4 8] 17, Hl8tCLfc^oT, — iS^il 

«tfei#i**^©*«tll»^S:ll*lJ:HWf5. 3t 
tfcffltbfm* W1BUfcJ:5fc, ffiffi^rfl (ttaMfc) -* 

lR^2CQ^^-^fe5l 5 a, 15 brtf£JK5«ffi£r 
SftBi-So EP^s VDDMi2 2a, 22b^ILT 
M'fiffifflMOS h7Vv?7^ 1 1 2(D 
SfcVS CANM12 la, 21b ^ilLTf^C< ^ 
— h {C^ti^frFLt 7 — 8 V^jiil^jE^mJE^EPJnl- 

[0049] Z<Dk£. M2<D$^/Uj&i&l 5 b <DT <D 
nl^il 2©JfSliK, ^Oni!)x;I/ll 2 
<DSffil l«'JJ-SSSC0pMS5Ajg3 3^Sl.XV^<6(7; 
T\ y- VMM 1 9 jc:PPJpLfc«JEtt!B2 0i>3i^«« 
1 5 b&U^<7}®£>Ti5< <Z>fH*£Kl L*>d>*>t>ttl\, IP 
ib, ff§2 Gr>?^yMiI*£ l 5 b le^^^xVv'-YA^fc 
#£CTjE?L4:2&K 1 1 ft'Jt-» # ttSi"± 5ft3*iv^#*s 
ii: LT»2(^^3iyw®i$ 1 5 b \cfrfrZ>tz#>, {Sv^y 

So 

[0 0 5 0] &l^T% 3t{f #«iaafflMO S F7>y^^ 
1 1 2<Dy— Mi 1 9 hlit^Wt, K 

VfiJl 7 a N 1 7 bl^ h ^ >-i/*?(Dmi / FlZ'&^ 
4ft2-3V(^)iS (VDD) £rft]Ani-5o 
*1 (D^aiyUffligEl 5 a £ nS^xyUfl 2Sl/nSl 
iAJl3 2^fttSi:ttl:s i2 0!>xy^«l 5 
bfi^^<bi~6o tit, KW^««17a, 17b 
75^b y — 16a, 16b \Zfafrom,ft&±tZ>o 

[0051] .»:v^r^ S3t^^— Kin ^*«r»l* 
t^o wcoirt, S:3ty-T^-Kl l l^S&5>^^-^y 

[0052] ±mmn\z x k> w 5 *>5t^ 
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- hm&l 5 b Ki£A£iV ^o^rt y Ttf^y h 2 5 

i 5 b \zfc&%Q^mm&mm£ftz> tth 
tf^mznx, mos 1 1 2^niiffi^ 

[0 0 5 3] ±fS«]ffl^k:^^St>^^g^P^^C^V^T. n 
m<D KM 7a, 17b tClEcO®/££R]ADL*: 

[0 0 5 4] K W :/<rg$cl 7 a . 17 

b lZ!E(DmJ±*mi\^tit$lZ.^ Kl/-fylS2 2^^ 

m^nmmmi 4<Di5B<DX!&frbm,mmm£tix 

* — yutf^s/ h 2 5 ^(OH^Slc J; ^S^^^-^ilt^ 

[0 0 5 5] #C^T% y— Mti 1 9 CMO S h7>V 
^^11 2 ^^^It'ftlf L 5 2 - 3 VO>r- h 
SJBESrBUHlU KWy«*17a, 17bHMOSF 
7>"^^^ 1 1 2^®jf^L5 5#*)2 — 3 V^tJiVDD 

ocogp^t-iSS^^^^^^tL^o r<Dt#, mos ^ 

h^^i?*? 112© Ku^>-«ffi-«8K1#ttfi. 0 6 

[0 0 5 6] MOS h^^-v^* 1 1 2(7)y- 

;*1gi$l6a, 1 6 bi^SlgjSl 0 6^gtlT-^ 
(7)Sgft^§£f o rttJdJ: K) . MO SF7 1 1 2 

la^MOS h7>^^ 1 1 2tOHffi«flE^ift^ii 

"To 

[0 0 5 7] Z(DX o \c IT, »MM**K:tt;«Lfctt{fc 40 
(Vout ) SrSt9tt5i-ri:dS-C#^o ^±©£9 

«MiiBii:*iv^-c. m^nmmmi 4 ir*^»nt«igE 1 

3^^®T*^Cfc^P(&lceS-r^)S?t©^-^^^ h 

[0058] $bfc. mmm? mmit) -wmmft- 
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5 B ^tyr^j/ h2 5-om^f^ffi(c<t 9, 

0 6Ul7F-f X 0 MOS h7>^^ 1 1 2^ia?D^ 
[0 0 5 9] *a5MOflfc©HJ6^ffi^«aHf*: 

(a) irini:??#r^"rt>otti^i:t©S'^t, -t^lft 

<0*/*fcl*3V*T, 02 (a) fcS&5 @9H 
^i-«t5Jc. pS^SS (gl^^I) lliCp 
S<D^t'* s *v'^HB3 1 ^^tlT^f)f , 02 

(a) W-SlSffilg(l 2^ffiit5nIOxt e ^^S/ 
^/u® fg2<D¥*£#:JI) 12a« 

^/UJBl 2 a ft\Z%$l(D$=^Jl'mt&l 5 a kM2<D<?^- 
;uf»l 5b«$ilTl^IiT*fc5o 0 9 

T*«, 0 2 (a) OpS©x^^>iryu|3 1l3S 
*tb-CV*fcnS!«aJi3 2 £ P M*Ii£/l3 3«r*L*V^ 

[0 0 6 0] r<Dlli£»«*^f;i:f3l*T<b* 02 (a) 

<D*mfrm) U±l:»f»lt»Wlll4©TBS:4 

7i^On§y<7)^fc 0 ^^'>-Y7W]i (— aittSMWS, fg2 
©¥3H*B) 1 2 a ZftM-tZX 0 pffi©*^#l»H 
«1 3asfl2/$$;h,TV^ 0 IP^, 4^ 

[0 0 6 1 ] -<Dtctb, 02 (a) tP1^(C % *^^«t 

i 4 <>: m^mmm 1 3 1 <o#ao>:ffi^}i» s 
tt fc « w # * © £ s: m ^ ^ jsc tts $ ti a <^ sr m ± -r z> r t 

>ai*S:ffll»J-t-Swfc36S-cffcS 0 ^^ c> B2 (a) tB 

^^^Bi*fe^ai 4SU t ^^-^gt«itSi 3©ia< 

l:KWytS2 2*R»nv^, ^oT, 02 (a) 

tittl*){:lfii lflH^Stttt, *^»Bi 
«Ii 4 0ifi«^4Cfc^tt3&»e>ttffl*ixfc««ro* 
-/u^7 h 2 5— (Ogffil^ J: SS^^^-^^ti 1 ^ J: 

[0062] mm<Dmmz£*) ~<D&wzmm\z 

\z^\^tzmzmbtiZ>h<ox*i*te< . :©SSMgS: 
«««13±^»«»<t (LOCOS) rcts*^!* 
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±mmM(Dmm t mm m 9 — >> s Jt-r -5 

»aS*tt* s *C*V\ KW^iSHa, 17b(l| 
-T^PlflfeliUR l 4 d*BlgE LTl^S J: 5 48^, KK> 
Jiai7a, 17b^«»TttKM>««17a, 1 

[0 0 6 3] ^t, KWVtS2 2^KW^«l 
^5**, KK^ISi 7 b ^iSSBX^^^Bf Att l 
114^ *^#««« l 3 ^Iflti 

Iii^lC^V>TnS^KW>«ISl 7 a, 1 7b(I 
1 5 bftv^ttplolfil l ^feJE^SfflSWtt*^ 

igci 3cDrtgpt-^^^^^ x o z<z>iz#>. mu^-m^^ 
isrc^WBttttlesfe«t-«St>tt-f , Sot, ^M&icM 

[0 0 6 4] pS^Sfi 1 l Srffl^TV^^ 

[0 0 6 5] 

[8Bro»«] gJLt<DJ;9K. #«9HcJ:*Ui, 

[0 0 6 6] C<7)fctf>. S)^^k^KSO ; ^a^P^^-^v^ 

[oo67] f i"t>mt$L<oi&^ fr^m+m* 
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tK:at*«iK«*t. iot^/^^ 
7(3 [0 0 6 8 ] m^ct 9 , ^Pfe^SfiH1-^m#^^-/U 

mi) *&m<Dnm<o&m\z&zmftffii&m*<D&fo 

[IE) 2 ] (a) fit. *38W©**6^«ttl-«SH*«« 

[El 3] ^^IM^IIJEo^flg^SBffaft^^o^fi: 

[El 4] *3gP^<^lltfiO?gffi^«S@(*:««*^^¥<a 

[15] (a) tt**W(0||Jfi<Z3Jgtt^«SH»:aik* 
30 (b) f* KK ^SSifi^^TK^^v^^yu^^TSr^i-^ 
[16] *«W<0*«<0«tt^«SHffa«*-7-^*fB 

f«»fflMOS h 7 v ^ ^ ^ K u-f vis - tE#t 
©iHiK***r*i-Bi"c«>a. 

[D8] H 7<D@tt:««ai^S:i&f^S^:SB^^-Y ^ v 
[09] **^(DteO||ffi<D^^2)Httafi|*^-<75 

11 is (fi 

1 2 nl!?x;wg I2^fti) 
1 2 a xk^^r^^/Ul (-IIIW, ^2(7>^2g 

1 3 X?^IBA« 
1 4 Si^#ftiJ&&Bt 

5^ 15a B 1 <D$=z/l-&m 
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15b W>2 <D ^/MpJgc 
15c f-V^^K-^I 

i6a eats^y— 

i 6 b (^>-** hS) 

1 7 

17a i*IOKW^«« 

17b -iS»I«)KW^« 

1 8 h 

1 9 MS 

25 ^^yr^^f 

3 1 znt^^v'-wWl (S3«^i*B) 
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3 2 nSISiiJi <— R2^1# 
S) 

3 3 p^SiAS (s*i-^«s^>aii«. S3<£>¥3*# 

g) 

ioi ^{aium 

106 ^mscM (^wiHj&g) 

1 0 7 BMfc«»a*»-T- 
l l l S3t^^— K 
l 1 2 3t«#«Ulffl*ft*y- hSMJMft* 
70 * (Jtfi-S-ftUlfflMOSh?^?) 
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